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DIC Deviance information criterion
MCMC Markov chain Monte Carlo
NMA Network meta-analysis

(O}) Overall survival

PFS Progression-free survival




A. BB DLRTITAYILE1—THESIT= 24 O XEY X+
<BLERFRHELHDTMNELITHEL 12 HOXXHE) XL>

1.

Choueiri TK, Escudier B, Powles T, Tannir NM, Mainwaring PN, Rini BI, et al.
Cabozantinib versus everolimus in advanced renal cell carcinoma (METEOR):
final results from a randomised, open-label, phase 3 trial. The Lancet
Oncology. 2016;17(7):917-27.

Choueiri TK, Escudier B, Powles T, Mainwaring PN, Rini BI, Donskov F, et al.
Cabozantinib versus Everolimus in Advanced Renal-Cell Carcinoma. N Engl J
Med. 2015;373(19):1814-23.

Motzer R], Escudier B, Powles T, Scheffold C, Choueiri TK. Long-term follow-
up of overall survival for cabozantinib versus everolimus in advanced renal
cell carcinoma. Br J Cancer. 2018;118(9):1176-8.

Motzer RJ, Escudier B, McDermott DF, George S, Hammers HJ, Srinivas S, et
al. Nivolumab versus Everolimus in Advanced Renal-Cell Carcinoma. N Engl ]
Med. 2015;373(19):1803-13.

Tomita Y, Fukasawa S, Shinohara N, Kitamura H, Oya M, Eto M, et al.
Nivolumab versus everolimus in advanced renal cell carcinoma: Japanese
subgroup 3-year follow-up analysis from the Phase III CheckMate 025 study.
Jpn J Clin Oncol. 2019;49(6):506-14.

Fukasawa S, Shinohara N, Kitamura H, Oya M, Eto M, Tanabe K, et al.
Nivolumab (NIVO) v everolimus (EVE) in advanced renal cell carcinoma
(aRCC): 3-year follow-up in Japanese patients (pts) from Check-Mate 025.
INTERNATIONAL JOURNAL OF UROLOGY. 2018;25:257.

Sharma P, Tykodi SS, Escudier B, Carducci M, Oudard S, Hammers HJ, et al.
Three-year efficacy and safety update from the phase III checkmate 025
study of nivolumab (NIVO) v everolimus (EVE) in patients with advanced
renal cell carcinoma (aRCC). ONCOLOGY RESEARCH AND TREATMENT.
2018;41:78.

Tomita Y, Fukasawa S, Shinohara N, Kitamura H, Oya M, Eto M, et al.
Nivolumab versus everolimus in advanced renal cell carcinoma: Japanese
subgroup analysis from the CheckMate 025 study. Jpn J Clin Oncol.
2017;47(7):639-46.

Cella D, Grinwald V, Nathan P, Doan J, Dastani H, Taylor F, et al. Quality of
life in patients with advanced renal cell carcinoma given nivolumab versus

everolimus in CheckMate 025: a randomised, open-label, phase 3 trial. The

4



10.

11.

12.

Lancet Oncology. 2016;17(7):994-1003.

Motzer R, Tykodi S, Escudier B, Carducci M, Oudard S, Hammers H, et al.
Long-Term Follow-Up of Nivolumab Versus Everolimus in Patients With
Advanced Renal Cell Carcinoma (aRCC): The Phase 3 CheckMate 025 Trial.
Kidney Cancer. 2020;4:S31-2.

Motzer R], Escudier B, George S, Hammers HJ], Srinivas S, Tykodi SS, et al.
Nivolumab versus everolimus in patients with advanced renal cell carcinoma:
Updated results with long-term follow-up of the randomized, open-label,
phase 3 CheckMate 025 trial. Cancer. 2020;126(18):4156-67.

Motzer RJ, Tykodi SS, Escudier B, Oudard S, Hammers HJ], McDermott DF, et
al. Final analysis of the CheckMate 025 trial comparing nivolumab (NIVO)
versus everolimus (EVE) with >5 years of follow-up in patients with advanced

renal cell carcinoma (aRCC). Journal of Clinical Oncology. 2020;38:617.

<BLERFEFREMNFELLXBUN T, 2T HIMEELT 12 HOXHE) R >

13.

14.

15.

16.

17.

Tannir N, Powles T, Motzer RJ, Rolland F, Gravis G, Staehler M, et al. Analysis
of regional differences in the phase 3 METEOR study of cabozantinib (cabo)
versus everolimus (eve) in advanced renal cell carcinoma (RCC). Annals of
Oncology. 2016;27.

Mainwaring P, Powles T, Escudier BJ, Tannir NM, Rini BI, Hammers HJ, et al.
Overall survival (0OS) in meteor, a randomised phase III trial of cabozantinib
versus everolimus in patients with advanced renal cell carcinoma (RCC).
Asia-Pacific Journal of Clinical Oncology. 2017;13:109.

Powles T, Escudier B, Mainwaring PN, Rini BI, Donskov F, Hammers HJ, et al.
METEOR: results from the randomized phase 3 trial of cabozantinib versus
everolimus in pts with advanced renal cell carcinoma (RCC). BJU international
Conference: 14th international kidney cancer symposium 2015;116:19.
Schmidinger M, Motzer R], Powles T, Escudier B, Tannir NM, Mainwaring PN,
et al. Overall survival results from the phase 3 trial of cabozantinib vs
everolimus in advanced renal cell carcinoma (METEOR). European Journal of
Cancer. 2017;72:5187-S8.

Choueiri T, Escudier B, Powles T, Mainwaring P, Rini B, Donskov F, et al.
Cabozantinib versus everolimus in patients with advanced renal cell
carcinoma: Results of the randomized phase 3 METEOR trial. European
Journal of Cancer. 2015;51:5708-59.



18.

19.

20.

21.

22.

23.

24,

Choueiri TK, Powles T, Escudier BJ, Tannir NM, Mainwaring P, Rini BI, et al.
Overall survival (OS) in METEOR, a randomized phase 3 trial of cabozantinib
(Cabo) versus everolimus (Eve) in patients (pts) with advanced renal cell
carcinoma (RCC). Journal of Clinical Oncology. 2016;34:4506.

Plimack ER, Motzer RJ, Escudier B, Sharma P, Mcdermott DF, George S, et al.
Two-year efficacy and safety update from the phase III CheckMate 025 study
of nivolumab versus everolimus in patients with advanced renal cell
carcinoma (aRCC). BJU INTERNATIONAL. 2016;118:11-2.

Motzer R], Escudier B, Mcdermott DF, George S, Hammers HJ, Srinivas S, et
al. CheckMate 025: a randomized, open-label, phase Ill study of nivolumab
versus everolimus in advanced renal cell carcinoma (RCC). BJU international.
2015;116(S5):17.

Shah R, Botteman M, Solem CT, Luo L, Doan J, Cella D, et al. A Quality-
adjusted Time Without Symptoms or Toxicity (Q-TWIiST) Analysis of
Nivolumab Versus Everolimus in Advanced Renal Cell Carcinoma (aRCC). Clin
Genitourin Cancer. 2019;17(5):356-65 el.

Sharma P, Escudier B, McDermott DF, George S, Hammers HJ, Srinivas S, et
al. 3LBA CheckMate 025: a randomized, open-label, phase III study of
nivolumab (NIVO) versus everolimus (EVE) in advanced renal cell carcinoma
(RCC). European Journal of Cancer. 2015;51:5708.

Sharma P, Tykodi SS, Escudier B, Carducci M, Oudard S, Hammers HJ, et al.
Three-Year Efficacy and Safety Update From the Phase III CheckMate 025
Study of Nivolumab Versus Everolimus in Patients With Advanced Renal Cell
Carcinoma (aRCC). Kidney Cancer. 2018;2:541-S2.

Grunwald V, Cella D, Nathan P, Doan ], Dastani H, Taylor F, et al.
Improvements in quality of life and overall survival in patients with advanced
renal cell carcinoma treated with nivolumab vs everolimus in the phase III
CheckMate 025 study. Oncology Research and Treatment. 2016;39:265.

[l & LB D F iR DIRES

BLERFGEFREMNMTOMBELEE, N —FHEARRIEKEE S —ETHAHEERELT
WBIEMND, RELBDFENDREMERETT 51012, 2 DDHERD 0S RUY PFS 2D
THAHINSF—FEZERET LTz, LBINF—FEDREFIZE, FRRDARUNREELITEHIYD
HEMNDBELLDH, METEOR BHERICBIL TIX, RERFTREDHBEEICREDEFROETE

6



(WERFTEFOMREEDRR, F £FEDHTE, p. 44-49)Z L =, CheckMate025
ERICEAL TIX. &SN TLVS Kaplan-Meier Bi#8% WebPlotDigitizer[ 1] THi A A # .
Guyot 5D AHE[2]TINURRE LT YV EHTE LT,

BN —RiEE, ZExt$TOvbk, Schoenfeld BEICKBIRTE. TAZHEELLI-5
BOREESHEHALEEICDOIVT Statal6[3]ZALTREL. Chb 3 DOFRERICEDIEHIE
Lizo ZEREHTOVRTIE, LBINF—FENKIILTWSIEE. 2 D2OTAYMEFETIZHS
DT, TAVLDREDHEICDLNTHEILT=, Schoenfeld FREIZKHRE TIL., IFERER(E
FEEBI NS —RHEMNIILTUVS 1E4>TEY . Prob>chi2 fEM 5% KRG CIRERREEANT
EHELT-. BEIZEE R A EEDRETTIL, Statale @ tvc()ATLavZRANVTHA
(METEOR RE&TIZARY L F =T, CheckMate025 FREETIZ=RIL YT )AEREEEBIZE
B AHEENEINHERL -z, ERNICERRETIHEED/NF—FLOHEBEICHTS
P>|z|{EA 5%KFEDIGE . BREHKFEIEEET. LHINF—FEEBEEINDELT,

OS O_Ex#HTOybxR B-1 (TR, METEOR #E& R U CheckMate025 iR TE
ST AYMIIEFFITICES 0. BN —RFEEZHFINT-,

e (A) °1(B)

4
h
4
)

2
!
2
L

0

-In[-In(Survival Probability)]
0
!

-In[-In(Survival Probability)]

T T T T T
0 1 2 3 4 0 1 2 3 4
In(analysis time) In(analysis time)

(A) METEOR RER(FM : hRFoF=J, Fh:TROYLR), (B) CheckMate025 &k (F
H:ZARILRT FH:IAOYLR)
E B-1 0S O-—EXHFOvr

OS ? Schoenfeld EZE(C kAR ELHHMEF R AL EIZDONVTER B-1 ITRT . WThDHE
SHTE pEN S%REGICHESHEMN =D T, LHINF—FHELARIIL TSI EA RSN, UL
DREMD., OS IZBIFRLEHINT—FEEZFIhbEEZONS,

% B-1 METEOR i&E&& CheckMate025 HE D OS ) Schoenfeld ZE(Z L5418
ELRHBESRAEERICOVTRIADER
METEOR :%E& CheckMate025 &




Schoenfeld ZZ(Z& 5% | 0.6683 0.8488
FED Prob>chi2 &
NAZHESEL-HEED | 0.381 0.214
FREAZBEHXETEOD
P>|z|E

PFS O —Ex#HTO0yb#R B-2 [Z5R Y, METEOR B R U CheckMate025 82T PFS O
ZEXRBTOVMIFETICESLEN O AN - EE X FTEG A 0T,

A) °1(B)

4
)

-In[-In(Survival Probability)]
2
L

-In[-In(Survival Probability)]

0
1

T T T T
0 1 2 3 2 0 I 4
In(analysis time) In(analysis time)

(A) METEOR HE(Fa: hRHLF=T, i :TAOYLR), (B) CheckMate025 HER(F
H:ZRILTT  FHIAAYLR)
B-2 PFS O=Ex&IOvk
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eI —FHEERELEVDEBELERELT, NSAMN)YIEETIILRY Fractional
polynomial ET I ZERAW=RYT =437 F 1)L X (NMA)E#&RET LTz, BATICRAL:
NMA ® WinBUGS ®a—K[4]RUEET LD MCMC DU (Gelman-Rubin #&t&)I=D
WTTFRITRT . #&E5t Lz NMA [F. BESRETILDO/NFAN)vY7EETIILRY Fractional
polynomial EFT /LT, /ATAN)YIIEETIVITEER S . BERS A, PO T199 5
. IATILA . TURILYSDIHED 5 D, First-order fractional polynomial £F /L%
P1=-2,-1,-0.5,0.5,2,3®M 6D, & 11 ®DETILE#&ELI-, & fractional polynomial
ETILD P1=0 I% Weibull, P1=1 [ Gompertz &L {55 . {MER. XHOC AT
1v9® 3 DITELTIE, FROI—FITTRY 8/ \F—F (log(h[j]) & &SR THEIT>
fzo S #TIE WIinBUGS ver 1.4.3 #MAULV T, burn-in (& 50,000 E., 4> 7Y J EIHIE
50,000 El&L, 2 DM Chain ##&5tL71=, Gelman-Rubin #&t £ (% Chain A& Chain D
DEDRKESDENTHETEN 1.1 Hi 1.05 BEIZHNIL MCMC AUEELIzH D EHHE
B[5]. BAMHTIX, FEIZTRY WIinBUGS @a—FKH® Alpha0 XU Alphal @ Gelman-
Rubin #i5t 2% &L, Gelman-Rubin #EtEA 1 MO KIBICEETHET ILIFAHRL HETL
2 11 OETILIARTTRELTWDEHELZ(FR C-1), £z, ETIVIEERBREFREHFE
(DIC)TEHfiL . DIC Nzt iR{EA>T- P1=0.5 ET/ILZEFEAL= (X C-2),

5K 3K 5K K >k 5k >k 5Kk >k 5k >k 5K >k 5K >k 5k Kk 5k >k >k 5k >k k >k >k >k

#Fixed effects 1st order fractional polynomial model (e.g. Weibull (P1=0)
and Gompertz (P1=1))

model{ # *** PROGRAM STARTS

for (j in 1:N){ # LOOP THROUGH EVENTS

# time in months transformed according to power P1
timen[j]<-(time[j])
timenl[j]l<-(equals(P1,0)*log(timen[j])+(1-

equals(P1,0))*pow(timen[j],P1) )

rljl~dbin(p[jl, z[j]) # likelihood according to eq.
plil<-1-exp(-h[j]1*dt[i]) # hazard rate in each interval
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standardized by unit of time

#Fixed effects model

# hazard over time according to FP
log(h[j])<-Alpha[s[j],a[j]l,1]+Alpha[s[j],a[j],2]*timen1[j]

b

for (iin 1:ns){ # LOOP THROUGH STUDIES
for (k in 1:nali]){ # LOOP THROUGH ARMS
Alphali,k,1]1<-mul[i,1]1+d[t[i,k],1]-d[t[i,1],1] # model for linear
predictor of alpha_0
Alpha[i k,2]<-mul[i,2]+d[t[i,k],2]-d[t[i,1]1,2] # model for linear
predictor of alpha_1
b
b

#priors
for (i in 1:ns){ # LOOP THROUGH STUDIES

mul[i,1:2] ~ dmnorm(mean[1:2],prec[,]) # vague priors for all trial
baselines

b

d[1,1]<-0 # alpha_0
treatment effect is zero for reference treatment
d[1,2]<-0 #

alpha_1 treatment effect is zero for reference treatment

for (k in 2:nt){ # LOOP THROUGH
TREATMENTS
d[k,1:2] ~ dmnorm(mean[1:2],prec[,]) # vague priors for treatment
effects
b
#Output
for (m in 1:maxt){ # create time

points for output
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timel[m]<-(equals(P1,0)*log(m) + (1-equals(P1,0))*pow(m,P1) )
b

#Hazard ratios over time for all possible contrasts
for (cin 1:(nt-1)){
for (k in (c+1):nt){
for (m in 1:maxt){
log(HR[c,k,m])<-(d[k,1]-d[c,1])+(d[k,2]-d[c,2])*timel[m]
b
b
b

# Provide estimates of survival probabilities over time by treatment
for (k in 1:nt){

alphaO[k]<-mu[2,1]+d[k,1] # alpha_0 by treatment using
baseline from study?2
alphal[k]<-mu[2,2]+d[k,2] # alpha_l by treatment using

baseline from study?2

for (m in 1:maxt){
log(HAZARD[k,m])<-alphaO[k]+alphal[k]*timel[m] #hazard over
time by treatment
CUM_H[k,m]<-sum(HAZARD[k,1:m]) # cumulative hazard

over time by treatment

T[k,m]<-1-exp(-CUM_H[k,m]) # mortality over time by
treatment
S[k,m]<-1-T[k,m] # survival over time by
treatment
b
b
b

#IE# P MIL L log(HR[c,k, m])RX DD Alpha[i,k,2]% 0 ICEE=#Z

#RBMERDBZE . £ log(HR[c,k,m]))DRXETRIZESHZ
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h[jl<-pow(2*3.1415926,-0.5)*exp(-pow((log(time[j])-
Alpha[s[j],a[jl,1])/exp(Alpha[s[j],a[jl,2]),2)*0.5)/(exp(Alpha[s[jl,aljl,
2])*time[j]*phi(-(log(time[j])-
Alpha[s[j],a[jl,1])/exp(Alpha[s[j],aljl,2])))

#RBODRTAIIDIGE .
h[jl<-

i log(HR[c, k,m])DHXEZTRICEEH]Z

(exp(Alpha[s[j],alj],1])/exp(Alpha[s[j],a[j],2]))*pow(time[j]/exp(Alpha
[slil,alil,2]),
1)/(1+pow(time[j]/exp(Alpha[s[j],a[j],2]), exp(Alpha[s[j],a[j],1])))

3k 3k 5k 5k >k 5k >k 5k >k 5k 3k 5k >k 5k 3k >k >k >k >k kK >k kK >k k >k %

% C-1 KETILODO Gelman-Rubin #EtED T HIF

exp(Alpha[s[jl,a[jl,1])-

AlphaO Alphal
. HRYY | R=F= | IPI+ | HRYY | R=F= | IPI+
5
F=J 7 NIVO F=J 7 NIVO
0.9907- | 0.9786- | 0.9729- | 0.9759- | 0.9851- | 0.9759-
Exponential
1.031 1.023 1.05 1.045 1.025 1.011
0.9799- | 0.9879- | 0.6137- 0.921- | 0.9713- | 0.8924-
Log-normal
1.041 1.017 1.116 1.014 1.05 1.37
0.9726- | 0.9531- 0.972- 0.9806- | 0.9682- | 0.9844-
Log-logistic
1.012 1.043 1.041 1.055 1.047 1.066
- 0.979- | 0.9858- | 0.9758- | 0.9869- | 0.9857- | 0.9605-
- 1.015 1.029 1.036 1.031 1.065 1.066
P11 0.9875- | 0.9661- | 0.9215- | 0.9666- | 0.9784- | 0.9885-
- 1.075 1.012 | 1.016 | 1.051 1.008 | 1.026
P1=-0.5 0.9864- | 0.9804- | 0.9078- | 0.9679- | 0.9888- | 0.9895-
e 1.022 1.065 1.059 1.031 1.159 1.041
Weibull 0.9901- | 0.9738- | 0.8957- | 0.9883- | 0.9711- | 0.9833-
(P1=0) 1.03 1.039 1.01 1.085 1.037 1.041
P10.5 0.9729- | 0.9784- | 0.9852- | 0.9769- | 0.9368- | 0.8834-
e 1.037 | 1.183 1.023 1.027 | 1.015 | 1.034
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Gompertz | 0.9557- | 0.956- | 0.9816- | 0.9733- | 0.9953- | 0.9758-
(P1=1) 1.012 1.073 1.041 1.008 1.095 1.022

0.9827- | 0.9092- | 0.982- | 0.9925- | 0.9925- | 0.964-
1.035 1.014 1.07 1.025 1.025 1.063

P1=2

0.9754- | 0.9698- | 0.9839- | 0.8999- | 0.9841- | 0.9374-
1.056 1.011 1.148 1.019 1.018 1.044

P1=3

& C-2 /"SAM)YH R U First-order fractional polynomial £57/L® DIC

Dbar Dhat pD DIC
Exponential 391.563 387.558 4.005 395.569
Log-normal 227.606 221.716 5.89 233.496
Log-logistic 228.305 220.484 7.822 236.127
P1=-2 273.317 265.327 7.991 281.308
P1=-1 248.54 240.555 7.985 256.526
P1=-0.5 232.628 224.632 7.995 240.623
Weibull 217.856 209.874 7.982 225.839
(P1=0)
P1=0.5 209.494 201.513 7.981 217.475
Gompertz 211.368 203.378 7.990 219.358
(P1=1)
P1=2 1.683E+13 8.660E+12 | 8.171E+12 2.500E+13
P1=3 1.939E+13 1.282E+13 | 6.568E+12 2.596E+13

Dbar: the posterior mean of the deviance, Dhat: a point estimate of the
deviance, pD=Dbar-Dhat, DIC = Dbar + pD = Dhat + 2 * pD.

D. 3&X#

1. Rohatgi A. WebPlotDigitizer 2020 [updated November 28, 2020. Version
4.4:[Available from: https://automeris.io/WebPlotDigitizer/.

2. Guyot P, Ades AE, Ouwens MJ], Welton NJ. Enhanced secondary analysis of

survival data: reconstructing the data from published Kaplan-Meier survival
curves. BMC Med Res Methodol. 2012;12:9.

13



StataCorp. Stata Statistical Software. Release 16 ed: College Station, TX:
StataCorp LLC.; 2019.

Dias S, Ades AE, Welton NJ, Jansen J, Sutton A. Network Meta-Analysis for
Decision-Making, First Edition.: John Wiley & Sons Ltd.; 2018.

REFEAN, BHIERX, XHF®E, NEE, EEER, SBHE. KitRZEOIOLT47
12 EHE#HE II TILaTEHELTHILOERETOREL: 5KREE; 2005.

14



	[略語表]
	A. 公的分析のシステマティックレビューで特定された24件の文献リスト
	B. 間接比較の手法の検討
	C. ネットワークメタアナリシス
	D. 参考文献

